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With the introduction of problem-based learning (PBL),
curriculum designers have to provide more opportu-
nities for students to take active roles in the teaching
and learning process. The focus of the curriculum is
not “teacher-centered teaching” but rather “student-
centered learning”. In PBL, students are not given the
opportunity to prepare for the problem beforehand;
they have to start their case discussion based on their
prior knowledge [1]. Therefore, the teaching and learn-
ing in a PBL curriculum should accommodate the
needs of students and provide them with opportunities
to develop a number of cognitive skills (e.g. hypothesis
generation, enquiry plan construction, data analysis,
and justification of their views), and non-cognitive
skills (e.g. communication skills, interactions, handling
conflict, and interpersonal skills) [2]. The interaction
with other members to achieve a common goal consti-
tutes the basis of collaborative learning observed in
PBL. Hmelo-Silver suggested that group work through
interactions enhances critical thinking and encourages
students to explore deep learning [3]. Deep learning is
enforced when students become responsible for their
own learning and use critical analysis effectively as
part of their learning process (Figures 1 and 2). Critical
thinking may include the following elements: analy-
sis, synthesis of new knowledge, evaluation of new
concepts, prediction and the ability to make conclu-
sions, making an enquiry plan, self-regulation, lateral
thinking, and decision making [4,5].
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Problem-based learning (PBL) is an excellent opportunity for students to take responsibility for
their learning and to develop a number of cognitive skills. These include identifying problems in
the trigger, generating hypotheses, constructing mechanisms, developing an enquiry plan, rank-
ing their hypotheses on the basis of available evidence, interpreting clinical and laboratory find-
ings, identifying their learning needs, and dealing with uncertainty. Students also need to work
collaboratively in their group, communicate effectively, and take active roles in the tutorials.
Therefore, interaction in the group between students and their tutor is vital to ensure deep learn-
ing and successful outcomes. The aims of this paper are to discuss the key principles for success-
ful interaction in PBL tutorials and to highlight the major symptoms of superficial learning and
poor interactions. This comprises a wide range of symptoms for different group problems,
including superficial learning. By early detection of such problems, tutors will be able to explore
actions with the group and negotiate changes that can foster group dynamics and enforce deep
learning.
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With these concepts in mind, PBL tutorials should
aim at highlighting these skills and providing students
with opportunities to achieve deep learning. How-
ever, in PBL tutorials, students may face a number of
challenges, including poor interaction, spending more
time on peripheral issues, lack of focus, difficulties in
progressing to the case discussion, superficial learning,
poor time management, poor contribution, or domi-
nance of some members in the group discussion. Other
challenges that may occur in PBL tutorials include:
(1) students not addressing the issues raised in the
PBL case in enough depth, and the tendency to take
short-cuts or leave the tutorials earlier; (2) students
not clearly defining their learning issues and failing
to target the key concepts raised in the case; and (3) stu-
dents focusing on the diagnosis of the case rather than
exploring the basic science and psychosocial issues
related to the case.
If these challenges are not adequately addressed
by the tutor, the group might become dysfunctional.
Addressing these challenges at an earlier stage and
guiding the group to overcome such obstacles is one
of the responsibilities of the tutor.
Therefore, the aims of this paper are to discuss 
the key principles for successful interactions in PBL
tutorials, and to highlight major symptoms of group
problems and superficial learning. Recognizing these
symptoms earlier will help the tutor in identifying
such problems and exploring solutions with the
group.
QUALITIES OF A SUCCESSFUL PBL GROUP
Learning in PBL takes place in a complex dynamic
environment and student interactions make a sub-
stantial part of the PBL process [6,7]. It might be of
interest to explore, at least from the theoretical point
of view, the qualities of a successful group. In other
words, what are the characteristics of an effective PBL
group? What do we expect to find in an ideal group?
The literature highlights a number of qualities for an
effective PBL group [8–10]. These may include:
• Establishment of ground rules by members when
the first tutorial is started.
• Each member being aware of his/her roles.
• Members being encouraged and motivated to
achieve shared goals.







Figure 1. Superficial learning: learning via the transfer of knowl-
edge to the learner's brain without addressing the learner's needs or
allowing the learner to interact with the knowledge addressed.





















Figure 2. Deep learning: here, the learner is central to the learning process. The design allows the learner to think, ask questions,
research issues, make decisions, and construct new information from the resources he/she has researched.
• Initiation of a healthy and secure environment by
the group tutor.
• The group tutor encouraging the group to main-
tain a healthy environment.
• The group tutor establishing trust and encourag-
ing bonding among group members.
• The group tutor acting as a role model for the group.
• Members showing effective listening skills.
• The group maintaining its ground rules and focus-
ing on continuous improvement.
• Interactions in the group being learning-oriented.
In general, groups differ in their strengths and
weaknesses, and one group fulfilling all of these qual-
ities would be unlikely. However, targeting these
qualities to identify areas of strengths and weaknesses
in the group may help in the development of new skills
and may help improve group function.
PRINCIPLES FOR SUCCESSFUL
INTERACTIONS IN PBL GROUPS
Most PBL tutors, particularly those new to PBL, are
willing to learn what the secrets for successful PBL
tutorials are. How can they use their teaching skills to
foster group success? At the same time, most first
year students are new to PBL and are eager to get the
best out of PBL tutorials. These principles might be
useful for the tutors as well as for students.
1. Students know their roles
When every student knows exactly what is required
of them, they will work more effectively. It is the
responsibility of the tutor as he/she joins a group to
discuss with them the different roles they will under-
take in a PBL tutorial. A system might be established
in the group to allow each student to take active roles
in the group and equally share in these responsibilities
[11,12], including:
• Writing on the whiteboard.
• Reading the trigger text, the history, or the progress
in the case.
• Contributing to the group discussion.
• Asking good questions that enhance the group
discussion.
• Timing the group so as to finish a task on time.
• Providing constructive feedback to the group.
• Contributing to peer-assessment.
• Enhancing group dynamics.
• Working as a member of a team.
• Sharing learning resources with other members.
• Recording what is written on the whiteboard and
emailing a copy to other members of the group.
2. The group environment encourages
everyone to contribute
Interactions in PBL have a large impact on group
learning [13,14]. In fact, interaction has the highest
weight in predicting group success. Interactions in
PBL may comprise exploratory questions, cumulative
reasoning, and handling conflicts (by debating issues
rather than arguing) [15]. A positive relationship
between interaction and elaboration has been previ-
ously reported [16]. The type of environment in the
group is a major determinant in the quality of inter-
actions and overall success of the group. When the
tutors have invested more time in ensuring that the
group environment is healthy, students will feel 
comfortable and are willing to share in the learning
process.
Tutors can create a healthy environment by:
• Not showing favoritism and acknowledging the
contribution of every member.
• Providing constructive feedback.
• Motivating members in the group to improve
their performance.
• Helping the group to focus on its priorities and use
the tutorial time effectively.
• Building trust in the group.
• Helping the group to resolve any conflicts that
arise.
3. Ground rules are continuously enforced
by members
Ground rules should be identified by members in the
first tutorial and it is important that these followed.
The tutor may need to remind the group about these
rules when the performance deviates from what they
have agreed on [9,11].
4. Tutors are well trained in PBL
facilitation
There is a lot of debate within the literature as to
whether the best PBL tutors are necessarily subject
experts. One potential problem is if knowledgeable
and expert tutors are tempted to interrupt the group
discussion too often compared with non-expert tutors.
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Conversely, non-expert tutors might not be able to fol-
low the group discussion, or ask questions that could
foster deeper understanding of the concepts discussed
by the group [17]. Despite several studies addressing
this issue [18–20], there is no definite answer. However,
there is a general agreement about the need to train all
tutors, regardless of their background. Without tutor
training and the willingness of tutors to accept their
new roles, PBL discussions will become a mini-lecture
and the learning values enforced in PBL will be lost
[21]. Training tutors to shift their teaching/learning
skills to match the philosophy of PBL and expand
their facilitation skills is essential for a successful PBL
programs. The Faculty should place an emphasis on its
staff development and training and explore ways to
reward teachers who have demonstrated leadership
and helped in the success of the PBL program [22].
5. The group always has a scribe at the
whiteboard
Keeping a record of what is discussed on the white-
board allows members to focus their discussion, revise
their hypotheses, and construct/reconstruct knowledge
from what they have learned [23]. One of the chal-
lenges that may face the group is a failure of the stu-
dents to synthesize knowledge and apply it to the
issues raised in the problem [24]. There are reasons
why this may occur, including difficulties in knowl-
edge transfer, a lack of deep understanding of new
concepts, and the failure of the group to record what
has been discussed.
The scribe should help the group by organizing
knowledge discussed on the whiteboard and using the
new knowledge obtained from historic and clinical ex-
amination or investigations in ranking the hypotheses
and making priorities. The group should help the scribe
in this process by communicating effectively and focus-
ing their discussion. Meanwhile, the scribe helps the
group to progress on its discussion as new knowledge
on issues related to the case is added to the whiteboard.
By viewing these changes, members become more
focused on the problem, are able to follow the points
raised, and can contribute to the case discussion.
6. The PBL cases are authentic and well
written
One of the key elements for delivering successful PBL
is the use of authentic, integrated, and engaging cases.
The template of the cases should include a number of
cognitive skills such as generating hypotheses, build-
ing mechanisms, developing an enquiry plan, inter-
preting findings, using evidence in making priorities
between their hypotheses, interpreting findings, iden-
tifying their learning needs, making decisions, and
dealing with uncertainty [23,25].
7. Students use their tutor’s feedback to
improve their group function
Staff and students should become aware of the value
of constructive feedback and the concept that “with-
out constructive feedback, there will be no champi-
ons”. Training staff on how to bring this concept into
their teaching practices is vital [23,26].
8. Time is allocated to each component/
progress in the problem
Time management is another skill that can be learned
in PBL tutorials. Students need to complete each com-
ponent of a tutorial within a specified time. Practicing
this skill will help the group to learn how to priori-
tize, use tutorial time effectively, focus their discus-
sion on key issues, and complete the tasks needed in
the case.
9. The group uses motivational and
cognitive influences to foster interactions
Dolmans et al focused on the influence of moti-
vational and cognitive processes on tutorial group
processes. The authors developed a linear structural
model representing the influences of cognitive and
motivational processes on a tutorial group’s success.
They found that interactions in the group, or the
degree to which students learn from one another,
contributed to tutorial group success in students’
opinions [27]. Further research is needed to assess
how motivation can be used in PBL to encourage 
students and allow them to work in a collabora-
tive way.
10. Students’ reflections on their
performance in tutorials
Students’ reflections on critical incidents in PBL tuto-
rials could help them to improve their interactions
[23,28]. A lack of interaction and a lack of elaboration
are perceived to inhibit group success. The use of
reflective journals and portfolios could help students
to improve not only their learning skills but also their
contribution and input to the group discussion [4].
11. Students’ proficiency in the English
language
Poor language skills could hinder students’ partici-
pation in PBL tutorials. Students may also feel infe-
rior to other students, particularly when they compare
themselves with native English speaking students in
the group. They might also find difficulty in under-
standing lectures, preparing their learning issues, and
using learning resources [29]. Mpofu et al, in an ele-
gant study conducted on medical students from the
Faculty of Medicine and Health Sciences at the United
Arab Emirates University, found that there should be
a locally acceptable level of English proficiency on
admission to the medical school. However, the authors
emphasized the importance of not only focusing on
English proficiency but also on paying attention to
additional factors affecting group interactions to
maximize the benefits of PBL tutorials [30].
12. Students are trained on how to assess
tutorial group productivity
Medical schools should not only focus on training
tutors on how to facilitate PBL but should also focus
on training their students to improve group effective-
ness and learn how to evaluate their tutorial group
productivity [7]. The feedback from students on group
performance is encouraged. This can take place in the
last 10 minutes of tutorial session 2. The aim of this
feedback is to encourage students to critically evaluate
their performance, areas of strengths and weakness,
and ways to improve their performance.
STUDY OF STUDENTS’ INTERACTIONS
IN PBL
Although it is important to assess student interactions
in PBL tutorials, a limited number of studies have ex-
amined this issue. Early in 1950, Bales developed In-
teraction Process Analysis (IPA) as a tool to assess small
group processes. The focus was on basic elements of
group interactions in the classroom, or in psychother-
apy sessions. The code category used in the IPA studies
emphasized the basic elements of interactions such as
statements versus questions; agreement versus dis-
agreement etc. Using this method, IPA can help re-
searchers to identify patterns in group interactions [31].
Visschers-Pleijers et al analyzed the interaction
processes occurring in the responding phase of PBL
groups. The authors used observations and analysis of
the verbal interactions among group members. Their
central research question was to understand how much
time was spent on the different types of interactions
during group sessions and how the types of interac-
tions are distributed over the tutorial. They found that
learning-oriented interactions accounted for 80% of
the interaction, while cumulative reasoning, exploratory
questioning, and handling of cognitive conflicts about
knowledge accounted for approximately 63%, 10%,
and 7% of the intervention, respectively [32].
Recently, Yew and Schmidt studied the learning-
oriented verbal interactions taking place between
students during the PBL cycle. Their research focused
on the verbal interactions of one PBL group of five
students throughout an entire PBL cycle. The verbatim
transcript of the recorded data was analyzed to in-
vestigate whether and how PBL stimulates students
towards constructive, self-directed, and collaborative
learning. Their results demonstrated the occurrence
of all of the above-mentioned learning activities, with
53.3% of episodes being collaborative, 27.2% self-
directed, and 15.7% constructive learning [1].
Students’ thinking processes could also reflect the
type of interactions occurring in the tutorials. How-
ever, thinking does not have any behavioral indices
and it is difficult for teachers to observe thinking in
action [33]. This particularly applies to teacher-
centered approaches such as lectures. In PBL tutorials,
however, tutors can infer what kind of thinking is
taking place in the tutorial. This may be achieved by
listening to the student discussions (through questions
raised, issues debated, elaboration, and responses
made), watching their actions (through handling dif-
ficult situations, organization of responses on the
whiteboard via a scribe, and identifying their learning
needs), observing how they work together (through
resolving conflicts and learning from each other),
and analyzing the depth of their learning (through
their critical analysis of knowledge, justification of
their views and interpretation of findings).
Therefore, good thinking habits make up one of
the key elements for successful PBL tutorials. Swartz
et al suggested that good thinking habits comprise
the ability to develop ideas, assess new concepts,
apply cognitive processes, and master complex think-
ing [34] (for example, decision making, critical think-
ing, problem solving, and mechanism building). Costa
emphasized the development of good thinking habits
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and the importance of teaching thinking skills within
a subject context [35]. This approach will allow stu-
dents to develop a wide range of skills and achieve
deep learning.
Recently, Azer raised the notion of using action
verbs in assessing interactions in PBL tutorials [23].
Table 1 shows examples of action verbs that can be
observed and analyzed in a small-group learning envi-
ronment. The author suggested that action verbs can
be used to analyze group functions, and assess the
level of cognition and patterns of discussion in the
group. Action verbs represent the endpoint of thinking
rather than the process of thinking itself. They can
help researchers in observing the outcomes of the
thinking processes in the group and can be used to
assess group performance and group effectiveness.
Other uses of action verbs are for the assessment of
cognitive level in the group and the effective use of
tutorial time [23]. The focus of such research is the
performance of the whole group, and what action
verbs occurred in time unit analysis from video-
recorded tutorials. Although a member of the group
could enhance or poorly affect the group functions;
action verbs reflect the thinking outcomes of the whole
group rather than a particular student’s performance.
Signs and symptoms of poor 
interactions
Most group problems are due to “a lack of” essential
components for a normal group function. Like the
lack of vitamins or minerals in the human body, the
group will present with a number of symptoms as a
result of a particular deficiency. If a group experi-
ences any of the symptoms shown in Table 2, the
tutor should bring the group’s attention to his/her
concerns. The tutor might make use of the weekly
feedback sessions in discussing these problems and
developing an action plan for the next tutorials. Table
2 summarizes the causes of poor group interactions/
group dysfunction and associated symptoms [23].
CASE STUDIES
To bring some aspects of the issues raised in Table 2
into application, the following two case scenarios
provide examples of poor group interactions/group
dysfunction, and how to interpret the symptoms and
address each problem.
Case 1: what would you do if you were the
PBL tutor?
You are a tutor to a Year 2 PBL group. The group is cur-
rently undertaking the Gastrointestinal and Hepatobiliary
Module. Because gastroenterology is not your specialty,
you feel that teaching this module is a challenge for you.
You even wanted to withdraw yourself from teaching the
module but thought that this may affect your credibility as
a teacher. Students in your group feel that you are not that
enthusiastic and, on several occasions, you notice that they
ignore your comments. Over the last two tutorials, you
notice that they tend to take shortcuts and rush to add
things they do not know to their list of learning issues. As
a result of the changes they introduced, they tend to finish
the case discussion in 60 minutes instead of 120 minutes,
as per the timetabled schedule. On their way out of the
tutorial, they tell you not to worry and that they will 
discuss all these points in the next tutorial.
Case 2: what would you do if you were the
PBL tutor?
You are a tutor to a Year 2 PBL group. It is the third PBL
case in the Neurology Module when you notice that the
group is rushing into the diagnosis of the problem/disease
Table 1. Examples of action verbs
Analyzing Debating Interpreting Refining
Asking questions Defining Investigating Reflecting
Brainstorming Describing Justifying Researching
Building mechanism Drawing a diagram/table Planning Scribing
Categorizing Evaluating Presenting Sharing ideas
Clarifying Explaining Ranking Solving
Collecting data Facilitating Reading Summarizing
Comparing Generating hypotheses Reasoning Synthesizing
Constructing tables Integrating Recording Weighing evidence
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Table 2. Causes of poor group interactions/group dysfunction and associated symptoms (adapted with permission
from Reference 23)
Lack of… Symptoms
1. Ground rules • More than one student talking at the same time.
• Members arguing rather than debating issues.
• Members tending not to show respect for other members’ views when there are differences 
in views.
• Not all members being involved in the discussion—one or two students dominating the
group work.
2. A scribe on the • Group members repeating what was discussed.
whiteboard • Members finding it difficult to refine their hypotheses or rank them because they cannot
see a list of hypotheses.
• Members finding it difficult to follow through what was discussed.
• Not every member contributing to the discussion.
3. Deep learning • Groups leaving tutorial rooms 30–45 minutes early.
• Members using shortcuts in their discussion.
• Members focusing on diagnosis rather than the discussion of important concepts related to
the case.
• Members focusing on factual knowledge rather than cognitive skills such as weighing
evidence, justification, comparing, collecting new information, building mechanisms.
• Members not using tables, flow diagrams, tables, or mechanisms to deepen their 
understanding of important issues raised in the case.
4. Teamwork • Members not sharing responsibility.
• One or two students dominating the discussion.
• Struggles between members and an unhealthy group environment.
• Members not clear in their understanding of their roles.
• Decisions not being discussed.
5. Time • Members spending too much time on the case discussion and usually finding it difficult to 
management complete the whole case in the assigned tutorial time.
• Important tasks not being completed or being addressed only briefly.
• Members spending a lot of time on one specific issue; going into great detail. Inability to
find a balance between the big picture and fine details.
• Members being slow in their discussion.
• The group usually starting 10–15 minutes late.
• Members not allocating a time limit to complete a task before they commence working on it.
6. Facilitation • Members finding it difficult to discuss new and difficult concepts.
• Gaps in the discussion. A tendency to take shortcuts.
• Members not maintaining interest in the discussion.
• Members not being engaged and worried about the benefits of PBL tutorials.
7. Focus • Members spending more time on peripheral issues.
• Members’ inability to identify their priorities.
• Members lack of focus on key issues raised in the case.
• Members lacking a clear understanding of their roles.
8. Effective • Members lacking listening skills.
communication • Members not building upon what was discussed.
• Discussions that at times seem meaningless.
• At times, struggles by members to communicate, with conflicts occasionally arising.
9. Deep • Members focusing only on factual knowledge.
understanding • Failure by members to identify several important learning issues related to the case.
• Confusion and uncertainty among members.
• Lack of integration of knowledge, lateral and critical thinking in the discussion.
• Members failing to use open-ended questions to deepen their discussion.
10. Motivation • A spirit of competition rather than collaboration dominating the group.
• Not everyone contributing to the discussion.
• Members lacking interest in PBL, arriving late, with slow discussion or use of shortcuts.
• Members not being engaged or creative in the way they work together.
• Members taking PBL as routine work.
PBL = problem-based learning.
Interactions in PBL tutorials
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rather than spending more time discussing concepts related
to neuroanatomy, pathology, pathophysiology, mechanisms
by which changes occur, or the psychosocial issues raised
in the case.
Comment
The first case highlights a common problem with
regard to the tutor’s areas of expertise and the content
of PBL cases. Helping tutors to overcome such chal-
lenges earlier is recommended. The Medical Education
Unit has a major responsibility in providing work-
shops to all tutors before allocating them responsibil-
ity for a group. Tutors should also be briefed about
the PBL case, and its contents and strategies for facili-
tating difficult parts. Tutors should also be provided
with a detailed tutor guide that can help them to
overcome such challenges. It is important to provide
adequate support to tutors who do not feel confident
about teaching PBL. This support system should
allow tutors to share their concerns with a mentor 
who can listen to their needs, provide them with
advice, and develop strategies that can help them.
The problems in the group are related to superficial
learning (absence of deep learning). Students in the
group tend to leave the tutorial rooms earlier; they
use shortcuts and do not discuss issues before iden-
tifying their learning issues. The tutor should make
the group aware of these problems and discuss new
strategies with them that can help them focus on
deep learning. The strategies the tutor may use
include:
• Ensuring that there is a scribe to record the issues
discussed on the whiteboard.
• Reminding members of the ground rules.
• Facilitating the process by dividing difficult con-
cepts into smaller parts that can be discussed, one
part at a time.
• Encouraging members to use available learning
resources in the tutorial to find answers to their
questions.
• Asking good, open-ended questions that could
engage the group in the discussion.
• Asking the group to use labeled diagrams and
tables to foster their discussion.
• Encouraging lateral thinking and linking issues
raised in the case with prior knowledge learned
from previous cases.
• Asking students to justify their views, and provide
supportive evidence.
In the second case scenario, the group is not inter-
ested in using the case as a vehicle for their learning
that can deepen their understanding of basic and
psychosocial sciences related to the case. It appears
that they do not ask questions to foster their discus-
sion, use resources available in the tutorial to elabo-
rate on questions raised, or use prior knowledge
learned to address issues raised in the case. Because
they are focused on diagnosis of the patient’s problem
rather than deep understanding, they missed out on
the main purpose of PBL and did not address the
objectives of the case. As stated earlier, the tutor needs
to address these problems with the group, use ways
to foster deep learning, help the group to use the
tutorial time effectively, ask open-ended questions,
explore basic sciences and psychosocial aspects related
to the case, and help the group to divide difficult con-
cepts into smaller components. However, this issue
will not be resolved adequately unless the students
become willing to put forth great effort and work on
these problems. Continuous support is needed to bring
the group back into good practices and deep learning.
The six steps for effective student–tutor interac-
tions presented in Figure 3 summarize the key pre-
ventive and active measures discussed in this paper
and should be used by tutors to bring these concepts
into practice.
CONCLUSION
In PBL, effective interactions between students and
tutor are particularly important for successful group
discussion. The aim is to foster deep learning and to
enable members of the group to have effectively used
their roles to get the best out of these teaching/learn-
ing sessions. The Faculty has a responsibility in en-
suring that the PBL objectives have been fulfilled and
should provide training workshops to students and
tutors to maximize their roles in PBL. The six steps
summarized in Figure 3 provide a broad strategy for
continuing improvement of PBL groups and ensur-
ing interaction in the group. The signs and symptoms
of poor interactions should alert the tutor to early
detection of these problems and the need to work with
the group to reach optimal solutions. More research
is needed to understand the interactions in PBL tuto-
rials and to measure the quality of interactions and
its impact on students’ deep learning.
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